The symbols have the following meanings: 2h is the dipole's total physical length, k is the wavenumber, VO is the driving voltage, and + is given by
where a is the radius of the dipole, and C(x, y) and S(x, y) are the generalized cosine and sine integrals, respectively.
In the present study of developing a broad-band elec- . To realize such a resistive tapering profile, the antenna is fabricated by photoetching a thin fihn of tantalum nitride (TaN), which has a resistivity of 9.5 fl/sq. Each half of the dipole is 4 mm long and varies linearly in width from 0.15 mm at the dipole gap to O mm at the dipole tips, as shown in values of Rj were considered. Also, the very wide frequency range (100 kHz to 18 GHz) placed high sensitivity requirements on the detecting diode-especially at the lowfrequency limit ( = 100 kHz). Consequently, only low-barrier diodes and zero-bias Schottky (ZBS) diodes were initially considered. Actually, there was some concern regarding the loading effect that a ZBS diode might impose on the Z. of the dipole antenna. However, it was expected that several compromises would have to be made between high Rj, wide frequency coverage, flat frequency response, etc. For example, large values of R, require large load resistance (R~), which is usually the input resistance of the readout meter. The larger the values of Rj and R1, the greater is the tendency for EM field pickup and distortion caused by the high-resistance lines which connect the dipole antenna to the readout device.
Several selected Schottky diode types were further evaluated using a detector test fixture that firmly held a beam-lead diode across the gap of an 8-mm metal dipole.
Frequency response measurements of the dipole-diode combinations were made using 1) a TEM cell (12 cm X 12 cm), which provided standard fields of 5 and 10 V/m at frequencies up to 1 GHz and 2) a "hooded-horn" configuration that provided standard fields at 6, 8, 10, and 12 GHz.
Three of the measured response curves are illustrated in Fig. 5 . The rapid increase in response for all three curves, for frequencies above 6 GHz, can be solely 
assuming negligible values of shunt conductance and a2LC. For the high-resistance, thin-fihn Nichrome (250 !2/sq) transmission lines, which are 0.025 mm wide, spaced 0.025 mm apart, and deposited on an A1203 substrate (c, = 8), the typical inductance and the capacitance are L = 5.55X 10'7 H/m and C = 9.02x 10-11 F/m. For the 40-mm-long transmission line with a total resistance of 400 kfl, the total inductance (L), the total capacitance (C), and the total attenuation (A) are L = 2.22x 10-8 H, C = 3.61X 10-12 F, and A = 0.67 Np (at 100 kHz).
III. THEORETICAL ANALYSES FOR THE RESISTIVELY TAPERED DIPOLE WITH A DIODE DETECTOR LOAD
Having previously described the impedance profile for the 8-mm resistively tapered dipole with (4), the current distribution along the dipole's length can be calculated. The effective length (h.) and the driving impedance (R. -jl/@C=) of the antenna are determined from its current distribution and Ra-j&
where the term + is previously defined in (3). The Th&enin's equivalent circuit model for the resistively tapered dipole loaded with a diode detector is shown -401- 
The nonlinear
The frequency response' of the ant&na is determined by analyzing the nonlinear circuit model using the Newton-Raphson iteration method. A detailed discussion is given in a recent paper [9] . Fig. 6 shows the theoretically predicted frequency response of the antenna, based on this theoretical model. IV.
EVALUATION OF THE BROAD-BAND ELECTRIC-FIELD PROBE
The broad-band electric-field probe prototype, configured of resistively tapered dipoles, was calibrated with respect to the following parameters: 1) frequency response, 2) dynamic range, and 3) probe isotropy, that is, antenna directivity and field polarization sensitivity. The approach used at NBS for evaluating and calibrating RF radiation monitors is to generate a calculable or "standard" field and then immerse the probe of the monitor being tested in this known field. The optimum type of field-generating instrumentation depends on the frequency band and the desired accuracy. A convenient device for frequencies up to 300 MHz is a rectangular "coaxial" transmission line known as a TEM cell. In the frequency range of 300-1000 MHz, a series of rectangular waveguide
transmission lines (open-ended waveguides) can be used, in the NBS anechoic chamber, to generate fields of known intensity.
Calibration fields above 500 MHz are produced in the NBS anechoic chamber using a series of standardgain pyramidal horns. In all cases, it is possible to calculate the electric-and magnetic-field strengths (and equivalent free-space power densities) in terms of the measured power flow through the cell or waveguide, or the power
delivered to the open-ended waveguide or horn antenna.
Such standard fields can be established at NBS at any frequency up to 18 GHz with an uncertainty of less than + 1.0 dB. Fig. 9 shows one dipole's de output voltages as measured in a standard field of 10 V/m from 100 kHz to 18
GHz. These detected dc voltages were measured using a dc digital voltmeter having an input impedance of 50 MQ. The probe's response is seen to drop sharply below 1 MHz and beyond 12 GHz. Fig. 7 shows the measured plus projected dynamic range of the prototype E-field probe. As discussed in Section III, the detected dc voltage has an accurate square-law response for electric fields of less than 20 V/m. [1]
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